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ABSTRACT 
 
 
 
 
 Wastewater from pineapple canning industry contributes to high levels of 
Chemical Oxygen Demand (COD), colors and suspended solids when discharged 
into water environments. Currently, there are many methods that have been used to 
remove organic pollutants in industrial wastewater such as ozonation, chemical 
coagulation and electrochemical oxidation. However, these methods involve high 
operational costs and are energy extensive, besides producing large amounts of 
sludge. A biological approach may be a good alternative since the operational cost is 
usually lower and it is environmentally friendly compared to the physico-chemical 
methods. In this study, the effectiveness of locally isolated microbial agents in 
reducing COD level in pineapple industry wastewater was investigated. Two 
bacterial strains identified as Kurthia gibsonii and Klebsiella pneumoniae and a 
fungal strain (Candida tropicalis) were tested using continuous systems. Rubber 
wood husk, solid pineapple waste and sugarcane bagasse were utilized as support 
materials in single packed-bed columns. Parallel packed-bed columns containing 
sugarcane bagasse were used to enhance the performance of COD reduction. The 
COD reduction was monitored for five days and analyzed using a Hach DR/5000 
spectrophotometer. Growth on microbial biofilms on sugarcane bagasse surface in 
both systems was analyzed using FESEM. In addition, the ability of an integrated 
biological system consisting of parallel packed-bed columns containing Kurthia 
gibsonii immobilized onto sugarcane bagasse to reduce COD level and Cr(VI) 
concentration in ChromeBac
TM
 effluent was also explored. The results obtained 
showed that at 50% (v/v) initial COD concentration, the presence of single microbial 
cultures resulted in reduction of COD by 93-95% whereas at 100% (v/v) initial COD 
concentration, reduction of 64-84% were observed. The mixed microbial culture 
resulted in 71% reduction in both cases while in the columns without bacteria, COD 
reduction of 49% and 37% were observed, respectively. Analysis by FESEM showed 
the presence of abundant EPS surrounding the cells in the bioreactor. The integrated 
biological system showed complete removal of Cr(VI) for both synthetic and real 
electroplating wastewater. The percentage of COD reduction in five batches was 
observed between 92-96% for synthetic Cr(VI) containing wastewater. The COD 
reductions for real electroplating wastewater were between 92-95%. 
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ABSTRAK 
 
 
 
 
 Air sisa dari industri pengetinan nanas menyumbang kepada kehendak 
oksigen kimia (COD), warna dan pepejal terampai yang tinggi apabila dilepaskan ke 
persekitaran air. Pada masa sekarang, terdapat pelbagai kaedah yang telah digunakan 
untuk membuang bahan pencemar organik di dalam air sisa industri seperti 
pengozonan, penggumpalan kimia dan pengoksidaan elektrokimia. 
Walaubagaimanapun, kaedah ini memerlukan kos operasi yang tinggi dan tenaga 
yang intensif, selain menghasilkan sejumlah besar enapcemar. Pendekatan secara 
biologi merupakan alternatif yang baik memandangkan kos operasinya yang rendah 
dan lebih mesra alam berbanding dengan kaedah fizik-kimia. Dalam kajian ini, 
keberkesanan ejen mikroorganisma pencilan tulen dalam menurunkan paras COD 
dalam air sisa industri nanas telah dikaji. Dua jenis bakteria dikenal pasti sebagai 
Kurthia gibsonii dan Klebsiella pneumoniae dan kulat (Candida tropicalis) diuji 
menggunakan sistem berterusan. Sekam kayu getah, hampas nanas dan hampas tebu 
telah digunakan sebagai bahan sokongan di dalam turus terpadat tunggal. Turus 
terpadat selari yang mengandungi hampas tebu telah digunakan untuk meningkatkan 
prestasi penurunan COD. Penurunan COD telah dipantau selama lima hari dan 
dianalisa menggunakan Hach DR/5000 spektrofotometer. Pertumbuhan biofilem 
mikrob pada permukaan hampas tebu dalam kedua-dua sistem dianalisa 
menggunakan FESEM. Sebagai tambahan, keupayaan sistem biologi bersepadu 
terdiri dari turus terpadat selari yang mengandungi Kurthia gibsonii yang dipegunkan 
pada hampas tebu telah diuji untuk menurunkan paras COD dan kepekatan Cr(VI) 
dalam air sisa ChromeBac
TM
. Keputusan yang diperolehi menunjukkan pada 
kepekatan awal COD 50% (v/v), kehadiran kultur mikrob tunggal menyebabkan 
penurunan COD sebanyak 93-95% manakala pada kepekatan awal COD 100% (v/v), 
penurunan COD sebanyak 64-84% telah diperhatikan. Kultur bakteria campuran 
menghasilkan penurunan sebanyak 71% dalam kedua-dua kes sementara di dalam 
turus tanpa bakteria, penurunan COD sebanyak 49% dan 37% telah diperhatikan. 
Analisis oleh FESEM menunjukkan kehadiran EPS yang banyak di sekeliling sel di 
dalam bioreaktor. Sistem biologi bersepadu menunjukkan penyingkiran lengkap 
Cr(VI) untuk kedua-dua sintetik dan air sisa sebenar penyaduran elektrik. Peratusan 
penurunan COD dalam lima kelompok telah diperhatikan antara 92-96% untuk air 
sisa sintetik yang mengandungi Cr(VI). Penurunan COD bagi air sisa sebenar 
penyaduran elektrik adalah antara 92-95%. 
 
 
